Ten years ago a 14-year-old boy was referred to me because he had chronic oral candidiasis. The infection had been present since the age of 9 months and was totally unresponsive to any form of treatment. Because of my interest in this patient, his general practitioner subsequently referred his younger brother and younger sister, both ofwhom were similarly affected. This suggested that genetic factors might be important and therefore I carried out a very wide ascertainment of the disorder.
As a result of this survey 46 patients were referred to me. Although most of the affected individuals lived in the London area, I have also visited them in the English counties, Edinburgh, North Wales and Belfast. This series is now larger than any other and is beginning to be big enough to draw some statistically significant conclusions.
As might be expected, chronic mucocutaneous candidiasis is a disorder showing both clinical and genetic heterogeneity. Affected individuals can be classified into two main groups: (1) Syndromes of immunodeficiency.
(2) Conditions where chronic mucocutaneous candidiasis is the predominant disease. All the patients referred to me were in the second group. Patients in the first group generally die young, whereas those in the second group usually survive to adult life.
Syndromes ofImmunodeficiency
After an extensive review of the literature, there appeared to be four conditions where chronic oral candidiasis was associated with defined syndromes of immunodeficiency. Swiss-type agammaglobulinemia: This disorder is inherited as an X-linked or autosomal recessive trait. There is a failure of thymic development and antibody production. Recurrent bacterial and viral infections are the predominant features and there is a high incidence of recurrent oral and cutaneous candidiasis. Affected individuals usually die in infancy.
Hereditary thymic dysplasia (Nezelof/Allibone syndrome): This condition is inherited as an autosomal recessive trait and there is a failure of thymic development. Recurrent bacterial, viral and candidal infections are very common and, again, affected individuals usually die in infancy. Chronic granulomatous disease: The genetic aspects have not been determined beyond doubt, but this condition is probably inherited as an X-linked recessive trait, although there are a few reports suggesting autosomal recessive inheritance. A defect of polymorph function leads to a failure to kill some bacteria so that affected individuals may have recurrent skin sepsis, purulent lymphadenitis and systemic granulomas and abscesses. Chronic candidiasis may occur but is not a prominent feature. Death frequently occurs in early childhood. Di George's syndrome: There is a developmental defect of the third branchial pouch so that there is a congenital absence of the thymus and parathyroid glands.
All these conditions are very rare and none was found during this survey. However, the patients that I had previously seen with these conditions and others that I have studied with X-linked agammaglobulinaemias did not have chronic candidiasis as a major clinical problem and they generally presented to the clinician in a different way, for example, with recurrent bacterial infections.
Chronic Mucocutaneous Candidiasis as the Predominant Disease
In contrast to these conditions, there was a group ofpatients who presented with chronic candidiasis as the predominant disease and again there appeared to be four main groups. The family mentioned in the introduction above is a good illustrative example. Familial chronic mucocutaneous candidiasis: This is the most important group in my present study (Wells et al. 1972) . Twenty-two patients were classified into this group and in only 5 was there no family history of the condition. There were 7 pedigrees with sibs affected and in 3 of these consanguinity was established beyond doubt. Both sexes were equally involved and the parents and children of affected individuals were all clinically normal. It is a very rare disorder and an extensive search has revealed only a small number of cases. All these features point to a single gene disorder with an autosomal recessive mode of inheritance.
The most striking clinical feature was the chronic oral candidiasis. Until recently, this infection was unresponsive to any form of treatment which included nystatin, amphotericin B, gentian violet, &c. In addition to the mouth lesions, the nails were usually affected, sometimes there was a mild intertrigo which probably represented a moniliid reaction and occasionally other sites showed abnormal lesions. At first I suggested that they might have an abnormality of their salivary IgA (Wells 1970) but this now seems unlikely. A range of abnormal responses to tests of cellmediated immunity were found in at least half the patients investigated, but were not uniformly present and may well be secondary to the chronic infection rather than the primary cause of the disease. None of these patients had any evidence of an endocrine disorder and extensive studies were carried out to exclude any abnormality of endocrine function.
Diffuse chronic mucocutaneous candidiasis: This is the name that we have given to the group of patients who were much more severely affected than those with familial chronic mucocutaneous candidiasis. In addition to the chronic oral and nail candidiasis, the pharynx, larynx, alimentary tract and other sites might be affected. With regard to the skin, the scalp, the face and upper chest were the areas most usually involved, sometimes giving rise to a candida granuloma. Occasionally they showed an abnormal susceptibility to other fungal infections such as Microsporum canis and more frequently an increased susceptibility to bacterial infection, for example of the chest and ears. In my own series 8 patients were classified in this group and none of them had a family history of the condition. There are several case reports of this condition in the literature. Candida-endocrinopathy syndrome: In addition to the chronic oral candidiasis these individuals may have candidal infection of the scalp, face, hands and nails. This infection may precede or post-date the hypoparathyroidism and hypo-adrenocorticism which were the endocrine abnormalities most generally found. The candida infection persists in spite of steroid replacement therapy. This syndrome may be inherited as an autosomal recessive trait. Late onset group: Finally there was a group of patients where the chronic oral candidiasis began after the age of 35 years and in many instances after the age of 50. None of the patients had a family history of the disorder and they were a heterogeneous group in whom the condition was probably acquired. In some no obvious cause was found, but in others the candidiasis was due to dentures. Occasionally the candidiasis was the manifestation of an internal malignancy and in particular of a malignant thymoma. The association of cutaneous candidiasis with a malignant thymoma is now well recognized and several patients have been described.
Conclusion
It will be seen from this brief review that patients with chronic oral candidiasis may need very extensive investigations before an accurate diagnosis can be made.
